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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a ^nrf^^rp. anou.qt -i r: wave filter with 
an excellent characteristic that can attain balanced operation under 
various i mpedance values. 

SOLUTION: In a 3 -electrode type interdigital electrode 15 where a 1st 
interdigital electrode 11 is placed on a piezoelectric substrate 10 

and 2nd and 3rd interdigital electrodes 12, 13 are placed at both 
sides in a .qurfacp wrvr propagation direction, and a reflector 
electrode 14 is placed at both sides of the electrode 15, the 1st 
interdigital electrode 11 is split around its middle, electrode 
fingers 11a, lib are connected to balance input terminals 16a, 16b of 
a package, one electrode finger of the 2nd and 3rd interdigital 
electrodes 12, 13 is connected to an earth terminal 18 of the package, 
the other is connected to an nnbal anced output terminal 17, and 
splitting the 1st interdigital electrode 11 around its mid-position 
can increase the impedance of the balanced input terminals 16a, 16b by 
a multiple of 4 in comparison with that before the splitting. 
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(54) 9IMt«ii»7>f;i<^ 



fc -E-«o*iii«e«^ri6icop!llt:lS2 . 3S 3«»^^ i 
ttzEMsmmm 1 5 tfcv^T , m 1 iofiBgms 1 1 

«**fti6T^i-flL. «Wgl 1 a. 11 b^/'?-y^r_ 
v<7>^»A:»3J&^ 16a. 16 bizm^L, 352 , 353 

+*ttjeTIS 1 cOfi»g«« 1 1 ir^mthZ fc t J: 0 , 
T«A:'}Si&^ 16a. 1 6 b<7)^ y\^-yy:^i:'itmm 
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1 

m 1 coe»«fti: . cc^m 1 (ommmm(r>mm».&m:f} 

*&i^»ias:^)«S<Oij-^^< t t,-:^rt±¥iBA:^jA*i^« 
^aj*kL. c:WF»A*fcSV^4«sas*i:^r4if 

[il*JB5l »JBmfS^^)-SW-&«S<^i. A (A 
/ 2 = MlB«»!^«<7)«fiBg*H-li?£ejg«ftcO«a*g 
R»Stg ) WT-C* SIS^JH 3 t:iea<0»tt^«[7 ^ 

r-a7 -r;P:?T'*&ia^3t:E«<^)9!Ht*iinfe7 ^ 

^(mm:.mn;.%2 . ^^cmm^t. z.<m2. 

lISScJBS] ^2. SS3<7)flB^«S-^^?Wt*««cO 

A (A/2=B;/ldlgl^0WJ^«ffiC0«ffi*glB + m 

mi^m\ 5^2, 553£Oe)mS*^'A:>J^<7)i§ 

jdm2, m3<7)»««ffi*5|i;:>]^«(7)i^^, mJdSico 
»^ft^A:»]m«tLr^ftA:»Ji:L. fr^l<^ 



(2) *$BH2001-292050 

2 

9. 

[000 1] 
[0002] 

10 8mft*ffi«7 A)V9 (cov ^Ti»Hfl-ri. « 

[0003101 2ilte*£0«t- H|g^S»tt^Ba«[ 
7 /P:?cOJijiBHT'*>5 . 1 4 0 _hT-H«^ 

««si 4 1.14 2 ^•cH^^ig^^i•) * 

H«SS»««1 4 1.14 2\t^f\.^ 

itiBi<o»jg«si4 3a. i44si. m2comfmm 

143b. 144b. SS3<^)«W^m«14 3c, 144 

1 4 1 com 1 1 4 3 a«4Jt|6rt 

20 SP^m«Jg2r¥«AtiJ:»j3i&^ 1 4 6 a , 14 6btc«^ 

t . Emimmwfk 1 4 2(7)ffi 1 <7)mmmi 1 4 4 a»i 
*ti6i-r&smfiB&<7)-*^^«6ai:>]4&^ 1 4 as 

^rSrT-XJB^14 8t««StLTl^&. H«|^Wm 
ffil4 lc7)mic7)Wg««14 3a, Z«Sa»«ffil 
4 2«omicoSB|gmSl 44a^t:m£E5:WairrSit 

^zx *)mwms^ti, sstsmsi 4 5isrcx*;p 

[00041 Z<OXo^j:y ^ f].9i:mai.-ti>ZkizX*) 

S?*tt*ffi«7 -f f\^9 1 LT V »t . 
[0005] 

[iiw*«iii»fLj:dt-r«.iiaii l*»l^d!p^>, fiaw) 

Its C k L < . ^S^aiiOHHK^coiJiE 

[0 006] -e^T*i6BWi, v-y^y^nMiaf^^w 

[0007] 

^ft<7)^[ii jSiJc*:*? iin(7)rt MlcSitTtm 2,^3 <mB 
^« t . ^ 2 , m 3 <7)BBmffiS: Ktf J: 0 {cS(t/c 

50 ^»«fft5-«i., irami<o»)^ft5:^s»tst 



(3 

3 

( 1 5-l^<) £0«HTffmt^^SC:t 

[00081 

[ ] *5&HH<7)|»^JB 1 i.zsmm.m lo 

«Si:. rc7)|SlcOlWg«S<oaBS«[g»>tr[6l<OWII{c 
tL. m£IB2. »3cOSBg«ffico*t|6l^sm«giO- 

mem i <:o«Bg««**a5:^^<oj*^{±A*«ffii: 
[0009] ^^m2izsmco^t. mK^mmmm 

[00101 m.m3i.zw&<r^m±. K%m.t . ; 

B9^S<0*ffi«g«:^rii]i7)S«WcS(t/clS 2 . IB 3 ct) 30 
mmmt. ^C0|S2, S^3c7)fi»^«i^8^tfJ:3{cg 

^Wi'fcSrWt. A:>J«SJ)I.Uiai:»7«ff<7)^^<fct> 
-Jr»iWA^Ji>&v^i¥fttB:»Ji:L, ^co^ftA:*!*) 

[00111 wmA t:iea<o?sfltt, A:»jmsatf aj 

[0 0 121 misim.5iz^nmmi. mmt^^m 
i-imm<^i. A {x/2^mmsmmm<r>mmmm 

h. 

[00131 i1l*JB6(c£a<7)«BH<l, zmttSWmS 50 



|$BH200 1 - 2 92 0 50 

4 

[00141 iii^7 ^zimmmt. E«»Sit . c 
mmmskb. zc^m. m3<7)mmmii:mttXoizWi 

^mtht^iz. -*<^)m«i§SrA:>j««*Sk^«aj:>j 

[0015] izimco^mi. m2 , m3<o» 
mmmfr'^mthmficomi. a (A/2=BfiisiBic7) 

m) arTt>hmm7tzsm(^mtmmy ■< /\^i^x' 

(0 0 16l^«JS9t:£a<^)5MB«, fB2, 113^^ 

jr«a*^'A:>jmsco«^. m i ^oej^ms^ aj:'j«afc 

LT¥«ai:»]tL, inS^2, |g3co«we«flfo!pJi}:»]« 
ftOJ^. if^l<^»JgmSS:A;>J«SfcLTWA 

<rm^m».y ^ fv^X'h*) . ¥«Atiffl, ¥«aj:>jJB 
co-f >\i-yyxi:mm.eoiHz-rhz t i^T^ s . 

[00171 JaT*»»OSQt<r)«JB{cov%THiB?r# 
[00 181 (IQt<7)JgSl)HU±*IIW<0lllt<0)g 
[0 0 19] 10»iffil^. 1 lli^lcOfiB^mS 

(H+^mcTt's^) . 11a. 11 himicm 

ftsfflms (H+^mc/i'a^) , 1 6 a . i e b 

(00201 BE«fflsi o±tc^io«»emtti ifc-e 
<r>mi».&mjjf^ff)mai,zm2 , siscosi^ms 1 2 . 

1 35-SSL, -f-n^coSHtcRltSmftl 4^«ifv: 
H«SM»«ffil 5tfcv^T, 3Bl<7)«BgStti Kiiji 

jWifr-C^aL, «l«n-r&PimSmi la. 1 1 b^; 

•f) iOT^A^JJ&^l 6a. 16b(C»HW-S. 

2, m3iOfiWg«tti 2. 1 3i:o*tf6i-ri.ms*&<o-:^r 
S:B?iS>'N'-/^r-v«r-xj&^^i 8H. ffi:firi&^T«aj 

:^jS&717fc»K^&. 

[002 1 ] >r<7)5fft*fflj*7 ^ ;^^^ci^^^T, ^)-S?m 
^01^ 1 tfoffljfj^ 1 1 <7)$jt 5r c 0 , ^mic^m 1 cO» 

J^ttl li7)§M$rC 1 t-t&t, C 1 ^C0/4t^ 

*^c«-swii<omio»jemffii i<o>f>t-ryx 



(4 

5 

S-Zlfc-t&i:. Z l^Z0x4i:^:S. 
[ 0 0 2 2 ] -9^ 0 . I'^ftieT'lS 1 comj^^ 1 1 ?: 

h . m^. m 1 osB^ms 1 1 cr>^'m<r)E.mf^mm 

»tli^3S^ 1 > t-r> X*«5 0 QiOWtt^iBft 10 

[0 0 2 3] m2i.zz<^^mm^y i fi^9(7mt^^ 
[0024] z<nmmmLy>t)V9fzii\^x. ^mx 
[0 0 25] (miik<r>fm2) m3\t:^m^<rmiik<m 20 

S 2 t:fc<t&5ltt*iSiJ[7 < ;P^co±iiiiH-Cft 0 . 3 o 
{i£ESifflS. 3 1 JiSB 1 ffMW^mt (H+^THAfc' 

ss^)-) ,31a, 3ib{i«ttjg. 32\m2<nmjm, 

ft. 3 3Ji3g3cO«Wemffi, 3 4{i^35mft. 3 5« 
H«ftS»«ft (^J^•CfiB^/ia5^i•) , 3 6a. 36b 

»±¥ffA:>iSB?. 3 7{iW«ajijJrF. 3 8ttr-x 
J&?T'fcS. i:»ta4JiEl3tC^rtmi<?3»«m«3 1 

[00261 *Sat<^)^2 tfcV^T tiatc7)»S 1 1 

E«aaS3 0_h{C|Slc?>|»^ft3 1fc-?-O* 30 
aB«£K«^tfil<^Siafc:m2, ll3cO«Bgmft3 2. 3 3 
^EBL, -e3h.f>c7)»^«|{;K*fS«ft3 4S:«;c;rcH« 
l@li^3 5t:^V^T. l^l(^>lffig^31$rB4(= 
^J; 3 tCttSiOfiil-Cii-Sq L , f^m«*&3 1 a . 3 1 

m:f)(r>mx^yS^36a. 3 6bfcSSLTV» 

s. i;tiB2, m^crmmmms 2 , 3 3<on\Pi-thm 

»g<^*^rMle''^••y^->''^or-XJi8^3 8^c, 
$-^miaj*JrF3 7fc:«NSLTV^5. 

[00 27] .icOi^^ttjglSiSfc^'f/l'^'tcfcl^-C. 40 
^Sfmom 1 iOSJg«ft 3 1 coSfl^ c 0 , ^tfmcr>m 

1 «0»JB«a3 I £0§*§:C 1 fc 04 tC^-Ti 3 
5^9ia<0««§3 1 a, 3 1 bco^* (a. b) fc, 

^mm<omttm3 1 a . 3 1 b<7)3c3Hi ( c > t<7)it^ 

n (a/c) . n-1 (b/c) tf^fc, Cl = n 
(I n) xCOfc^rS. i/tr, ^^flln W9fJ 

ft3 ic7)^>e-r>:^5:zo. ^micomK^mB^ 

fti3 l<7)^>tr-r>X?-Z It-fSt, Zl^ZOX 
1/n ( 1 -n) t^rS. 

[0 0 2 8] ^cOJ:3CISl<0«)em«3 iS-ttScOfilL 50 



*$ffl2 00 1-2 920 5 0 

6 

g-C'^MtS^ttiO, TffiA:»J«^36a. 36b 
<0>f ye-5^y;^^^»rwtJtRLT l~4<giaT ( 1 

[0029] z(n9mmmiSLy < >v9 i> t^^xjQfco 

[0 0 301 ^/c, ^co»tt^ffi«[7-f;l-^'tCfcV^T, 
¥«A^J«^36a. 3 6bSr^«aJ:>)*rFi:tT. ^ 
3 7 i:^-^Km^t LTftffl Lfci^ 

[0031] (llifc<0»Si3 ) 0 5<i*«f«O||it<0}B 
®3(Cfc(t-5.5MtSffijS7 -f )V9(r)}LWmX'h •) , 4 0 
<iffi««S, 4 UiH«affi»«ft (H+^Htm^i 
S?^) . 4 2«Nt<HmftS»mft>i^^r^7-f;l' 

4 3. 4 3aliSgl<0fi|^« (4 3^i^-CBB^ 
^'?»^) , 4 4«m2c7)fiWe«ffi, 4 5{igS3fOSJ^ 
ft, 4 6*iSWS«a. 4 7a, 4 7bJimajg. 4 8 
a. 4 8bJiT«A*«^. 4 8cl±^T«aj:>]JB^, 
4 9a, 4 9b. 4 9c«r-XiBT, 5 0«*a9«S 

[0 0 3 2 1 K%3m.A 0±-CH«ttSfimft4 1 17 
'f/I^^4 2^iKgfi^-t&. ESftS«Sft4 1(jJgl 

Pin(c^»m«4 6 ^«;e.Ti>«. ckdii i (owgs 

ti4 3{tA>^mX'^mL. *tl«n-^^PI«ffi*&4 7 a. 
4 7 b 5: C <09Ptt*B«7 -f yl^^- SrHmtS >'^' y ^-i^' 
(H*^) <:0¥«fA:>]S&f4 8a. 4 8bfc:fl^tT 

[0033] ^Jt, H«ftS«mft*»f>^S 7 ^;l.:J'4 
2tt. H«ftS«Wft4 1tH«t:IBl. S2, ^3<r> 
«Bem«4 3a. 44, 4 5t>J:t;fR«3Smft4 6*»*> 
msn-CV^S. IIL, mico»»^4 3fcM^:0?S 

l<7)«mft4 3a«^)-S>ISilT««^^V\ .ItfOZ^ftStt 
^ff*»'?»^rS7 ^/U:J'4 2iO|gl (7)«Ug^4 3 a<0- 
^rcomtti&Jimie/N-y ^-i^'irvF¥«aJ:'j3ST4 8 c 
fc. fl&*cO«»g<ir-;^SB?4 9bt«SLTt^6. 

[00341 ? <i>KH«|^«mft4 1 1 7 ^;P:^4 2 
(r>m2aM^mAA<r>n^-thWfkilk>i^ L^ffiS 

m^romfti&^ii^ld''^•-/>-i^'^or-xJB^4 9 

a , 4 9 c (C-etl-r^fifiJ LT V > & . H«(cHmftse 

«ft4 1 1 yitV9A 2<7)m3C0«B^ft4 4cOjt*|6rr 
v-'OT-XJg? 4 9 a , 4 9ctC-?-it-ril«^LTV^ 
[0035] 06Ji*^<7)jg®3iOfl!tt.*iBjS[7 

^'co^»j^0T'*>&. ^ye-ryx{i^8i2 0 0 
O. . ^TO 5 0 QT'A 0 , =i6«ffie«ft4 xty-oi 

9\2 ^^mm-h ztx\ ^smuMitizmvfi^ 



7 

I.. 

[00 361 tt:. ^K^mmmmAs^oMtm^mx' 

[0037] 07{i*SaiO}gS3(Ci>V>-C. 

^^f>^siims5oco(Sd{iA {A/2=Bmm^+ 
[00381 ^tkermmscmmmwiy 

[00391 tfe. J:£09Ht3lffii^[7^/^^'^c*J^^■c. 

¥»A:»j3&?4 8a. 4 8b$:^ai:/jSS^t LT. ^ 
W6ai:»jSi8T4 8 c 5r^flgA:»JiS^ t LTffifflLfc« 

[004 01 (llil<0»»4 ) H8«i*fEifl<^^«» 

«4 tfc{tSWtt*ffift7 -f ;W^'<7)J-.aHT'i> 0.90 

nm. (H^^tm^'s^) . 9 2a««sig, 93 
<«g. 94(iK9fssms. 9 3(izm@iims (a 

+jSaitmJt'S») .96a, 9 6btt^A:^)Sa 

9 7{i5pT«a}:>Ji&^, 98a. 98b. 98cJi 
T-XSfii^, 9 9Ji^flWSTi)«.. 
[004 1 1 Em««9 0±T1Sl<0«Jg«S9 ICO* 

iiill!^:firi6|(OA'|g(c^2 . lg3<^M»^^9 2.93 
SrfiEL, -eii^>WSffl(^R«l5«S9 4^1iS;t/::Zm 
IS«««9 5fc:fct,^-C. SI2. ll3<0SWB»ft9 2. 
9 3tt-5-n-Pft4'*ftje'C*»Jt. IS2^)»«mS9 2 
omtt*&9 2ai:. m3<0»}gmffi9 3comflB&9 3 a 

c^>¥«A>»JJS^9 6b. 9 6a(C-e^-Pttfif^ 
LX\^h. itim2. IB3C0»«^9 2. 9 3<?)«^ 
<0«S}g{imiey\- •/ 1r-'J<r)T~xilS=F 9 8b. 98c 

-XSg^ 9 8 a t «t5 LT V ^ S „ 
[0 04 2] Z(r)fmM^i^y ^ >\^9iZii\>^X . ^9sA 
:>JJi8^96a. 9 6b(;)'f yt-:J^>X{±||2. S3C0 

fil^«9 2. 9 3i:^m?>mtim^?>bm^iz 



) *$I8200 1 -2 920 50 

8 

0. ?g2, ?f53c7)fiWB»ft9 2, 9 30#SI1 
{iSSr^;ciC:ttCj;')WA:'jSS7^9 6a. 9 6bc7) 

«««9 2.93 ^5^S'ii-i.^>aijms<7)(a < d ) m 

2, |?3c7)fi»emS9 2, 9 3T-|iie?il&*ffi«iiJ: 
tXRttlS«S 9 4 cox :f _£7)PB t a*^mA.<^)|^ 
irmmtltzMZ. d = A (A/2=tt««i§1S+« 

[0043] z<7m^m}Ay ^ )\-^'iim2 , mscom 
mm9 2.93 i'ffm-hm<nm'(mw&y ^ tV9 1 

[0 044] tfz, ^crm^mmmy -I fi^9i,zii\,^x . 

¥J^A*3S^96a, 9 6b^^»ai:fjSS^ttT. ^ 
^ai:»3SST9 7*5P«6A:>]JSTk LTffifflL^ci^ 

[0045] (IQfccOJgffiS) a9{i*^c05life<7)® 
S 5 tc:fc{tS»tt*ffi«[7 -r /V^<^±wmX't> 0 . 1 0 
OtiSm£«[. 10 1lilll<:o{i«mS. 10 2UI^2 

(r>mmmm (atf^^asmc/iai)-) ,102 atims 
jg. l0 3(±m3<7)»}gmffi(Htt»^T-ffl^/i3 

^)-) , 10 3 a{±«Sig, 1 0 4<±S»S«tt. 1 O 5 

a . 1 0 6 b{±T«A:'j«? . 1 0 7«^T«tt!:>jSSg 

108a, 108b. 1 08ciir-XSS^. 10 

9{i^^fflm«T*^. 

[0046] Em*«l OOJiT\ mi<^Jg«ffil 0 

1 <^>m».mcfmco^mizm 2 . m 3 cots^^ms 1 0 

2.103 «:ffiSL. -efL^><OPiMtcra»»m* 1 0 4 
?:fili.>tH«SS»m«l 0 5tctJl^T, IS 2, ^3(0 
a9^«102. 1 0 3^em<7)fi[BTi)-S!L. Il2cr) 
»«««1 0 2<0«|6j-r&«ft*&O«-|i<0«flB§l 0 2 

a t . ii3<o«»m« 1 0 3<D*tiiirt-smsig«fr«*^) 

«Stgl0 3a5r, C:<7)5|tt||ffig[7 ^;P^$r«E|frr.S 
j^yy-i^ {^^) <7)^X:n^l0 6b. 10 
6at:«^LT>-»S. *fcftJro^«g^T-xarFl 

08b, 1 0 8ctzntnLX\^h. 

[00471 $htzmi(^)mmmMki o iio-*««« 

mi:T-xmT- 1 0 8 at:. flfcfriOm«g5r^¥«ai* 
3gTl 0 7{CSSLTI>^. 
[ 0 0 4 8 ] -3^ 0 +ldlS<7))BS! 5 1 HM^^Jg® 4 
tt^SiiS^ ^;U:5'fc{im2, m3cO»Jg^l 0 2, 1 

0 3 (7>jimiLmifim^j:himtm ttntsx-hi . 

[ 0 0 4 9 ] 09fc^-rWtt*ffi»7 -f ;P^WJ; ^ {::, 
112. IS3cO»je«ttl 0 2, l03t:im(mm.T^ 
mthZtizX-yX. 'mX:hmj-l06a. 106b 

<r>^y\i-y>x^'^2^W,3<r>mw^A02. lo 
ft&¥ffrA:'jiS8i^<7)^ yv:-yyx<r> W4^ ( i 
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[0050] tfzm2. m3<r)mmw&io2. los 

tt 1 0 2 , 10 3 X-mki^ii.i>^}MWi.X/bm^W6i 1 

:c:ir>u. A (A/2=«im«*§e+»m«§iasMg)ia 

[005 1] .rco5ie*BiS7-f;i'^'<±|^2, ^3c7)» 

10 2. 103 ir^m^immitmiAy -f 

10 0 5 2] tti. ZC^jt^mi^y -< /l'9I.Z}i\,^X. 10 
¥«A:>j3SH^10 6a, 10 6b^TOai:^SiS^tL 
T, >FTHSai:»)«^ 1 0 7 ^^T«A:»jSSfrf t LTttffi 

[0 0 5 3] (l^tfe<7WBS6) 01 0(i*IMI!«*Jt^^ 

[00 541 1 1 OJiff«S«. 11 UilSKOSWem 

s m'^m.x'mA.fdm^) . 1 1 1 a, 111 b{±m 
mm. 1 1 2iim2ff)mfmm (04'^t8-cm?t's 
i)-) . 1 1 2a(im«g. 1 1 sumsffjmmm m 

'P^X-mA.fzSi^) . 1 1 3a{±«ft}g, 1 14{iS 20 

aS^) . 116a, liehli^A^SQ^. 117 
a, 1 1 7b«^ffiai^>3ST. 118a. llSbliT 

-^m^. 1 1 9iiii^mmx't>h. 

[00551 mwmi io±(ciji,>T. mi(^ymmm, 

sill c^iBtt^K&iiKOIIHtim 2 . II 3 otn^ 

til 1 2. 1 1 3SrSSL. -?-it^OSI!|{cR«25«« 
1 14?:«i.fcH«S2«rai 1 5(C*>V^T. IS2tO 

»^m*i 1 2<oiti«rrsm«go-*c7)m«igi 1 2 
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